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ABSTRACT
  
3DWLHQWVXQGHUJRLQJ¿[HGRUWKRGRQWLFWUHDWPHQWDUHVXVFHSWLEOHWRGHQWDOSODTXHDFFXPXODWLRQ3ODTXHFDQFDXVH
LQÀDPPDWLRQLQJLQJLYD,WFRXOGEHDVVHVVHGE\DVSDUWDWDPLQRWUDQVIHUDVH$67LQJLQJLYDOFUHYLFXODUÀXLG*&)
0RXWKULQVHFRXOGEHXVHIXOWRUHGXFHGHQWDOSODTXHDFFXPXODWLRQGXULQJRUWKRGRQWLFWUHDWPHQW&KORUKH[LGLQH
JOXFRQDWHLVRIWHQXVHGDVPRXWKULQVHLQGHQWDOSUDFWLFH2QWKHRWKHUKDQGJUHHQWHDLVRQHRIQDWXUDOLQJUHGLHQW
WKDWFDQEHXVHGIRUPRXWKULQVHZKLFKLVDVVXPHGFRXOGUHGXFHSODTXHDFFXPXODWLRQObjectives7RFRPSDUHWKH
HIIHFWEHWZHHQJUHHQWHDDQGFKORUKH[LGLQHJOXFRQDWHRQ$67DFWLYLW\LQ*&)LQSDWLHQWXQGHUJRLQJRUWKRGRQWLF
WUHDWPHQWZLWKPRODUEDQGMethods$QH[SHULPHQWDOVWXG\ZDVFRQGXFWHGLQFOXGHGIRUW\DGXOWVXEMHFWV7KH\
ZHUHUDQGRPL]HGLQWRWZRJURXSVJUHHQWHDQ DQGFKORUKH[LGLQHJOXFRQDWHQ $67DFWLYLW\ZDVPHDVXUHG
EHIRUHEDQGLQVHUWLRQDQGGD\VDIWHUEDQGLQVHUWLRQ2QHZD\DQGWZRZD\V$129$ZHUHXVHGWRDQDO\]H
WKHGDWDResults7KHUHVXOWVVKRZHGVLJQL¿FDQWGLIIHUHQFHRI$67OHYHOVEHWZHHQEHIRUHDQGGD\VDIWHUEDQG
LQVHUWLRQLQWKHJUHHQWHDJURXSVp,QFRQWUDVWWKHUHZDVQRVLJQL¿FDQWGLIIHUHQFHVRI$67OHYHOVEHWZHHQ
EHIRUHEDQGLQVHUWLRQDQGGD\VDIWHUEDQGLQVHUWLRQLQWKHFKORUKH[LGLQHJOXFRQDWHJURXSVp 7KHUH
ZHUHQRGLIIHUHQFHEHWZHHQHDFKJURXSVZLWKWZRZD\$129$pConclusions*DUJOHHIIHFWRIJUHHQWHD
ZDVDVHIIHFWLYHDVFKORUKH[LGLQHJOXFRQDWHLQUHGXFLQJ$67OHYHOVUHODWHGWREDQGHG¿UVWPRODUVLQDGROHVFHQWV
XQGHUJRLQJRUWKRGRQWLFWUHDWPHQW
  
ABSTRAK
  
$NWL¿WDVDVSDUWDWDPLQRWUDQVIHUDVHVHWHODKEHUNXPXUGHQJDQWHKKLMDXGDQNORUKHNVLGLQJOXNRQDW
3HUDZDWDQRUWRGRQWLNGDSDWPHQLQJNDWNDQDNXPXODVLSODNJLJL3ODNGDSDWPHQ\HEDENDQSHUDGDQJDQSDGDJLQJLYD
3HUDGDQJDQGDSDWGLQLODLGDULNDGDUDVSDUWDWDPLQRWUDQVIHUDVH$67GDODPFDLUDQNUHYLFXODUJLQJLYD&.*2EDW
NXPXUEHUPDQIDDWXQWXNPHQJXUDQJLDNXPXODVLSODNJLJLVHODPDSHUDZDWDQRUWRGRQWLN.ORUKHNVLGLQJOXNRQDW
VHULQJGLJXQDNDQVHEDJDLREDWNXPXU7HKKLMDXDGDODKVDODKVDWXEDKDQDODP\DQJGDSDWGLJXQDNDQXQWXNREDW
NXPXU\DQJGLDQJJDSGDSDWPHQJXUDQJLDNXPXODVLSODNTujuan:0HPEDQGLQJNDQHIHNDQWDUDWHKKLMDXGDQ
NORUKHNVLGLQJOXNRQDWDNWLYLWDV$67GL*&)SDGDSDVLHQ\DQJPHQMDODQLSHUDZDWDQRUWRGRQWLNGHQJDQmolar  
bandMetode:  6WXGLHNVSHULPHQWDOGLODNXNDQWHUKDGDSVXEMHNGHZDVD6XEMHNGLEDJLVHFDUDDFDNPHQMDGL
GXDNHORPSRNWHKKLMDXQ GDQNORUKHNVLGLQJOXNRQDWQ $NWLYLWDV$67GLXNXUVHEHOXPSHPDVDQJDQ
bandGDQKDULVHWHODKSHPDVDQJDQband8ML$129$GLJXQDNDQXQWXNPHQJDQDOLVLVGDWDHasil:  7HUGDSDW
SHUEHGDDQVLJQL¿NDQDQWDUDNDGDU$67VHEHOXPGDQKDULVHWHODKSHPDVDQJDQbandSDGDNHORPSRNWHK
KLMDXp7LGDNDGDSHUEHGDDQ\DQJVLJQL¿NDQDQWDUDNDGDU$67VHEHOXPSHPDVDQJDQbandGDQKDUL
VHWHODKSHPDVDQJDQband  SDGDNHORPSRNNORUKHNVLGLQJOXNRQDWp 7LGDNDGDSHUEHGDDQDQWDUDPDVLQJ
PDVLQJNHORPSRNpSimpulan:  2EDWNXPXUWHKKLMDXPHPLOLNLHIHNWLYLWDV\DQJVDPDGHQJDQNORUKHNVLGLQ
JOXNRQDWGDODPPHQJXUDQJLWLQJNDW$67SDGDSDVLHQRUWRGRQWLN
  
Key  wordsDVSDUWDWHDPLQRWUDQVIHUDVHDFWLYLW\FKORUKH[LGLQHJOXFRQDWHJUHHQWHDRUWKRGRQWLFEDQG
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INTRODUCTION
  
)L[HGRUWKRGRQWLF DSSOLDQFHV FDXVHGGLIILFXOWLHV
LQEUXVKLQJDQGUHVXOWHG LQDQ LQFUHDVHGRIGHQWDO
SODTXHDFFXPXODWLRQ$QDGHTXDWHSODTXHFRQWUROZDV
GLI¿FXOWLQSDWLHQWVXQGHUJRLQJRUWKRGRQWLFWUHDWPHQW
SDUWLFXODUO\ZKHQEDQGVZLUHVDQG OLJDWXUHVZHUH
LQYROYHG7KHSUHYLRXVFOLQLFDO WULDO VKRZHG WKH
GHYHORSPHQWRIK\SHUSODVWLFJLQJLYLWLVZLWKLQWR
PRQWKVDIWHUSODFHPHQWRIDSSOLDQFHV1
  
0RXWKULQVHFRXOGEHXVHIXOWRUHGXFHGHQWDOSODTXH
DFFXPXODWLRQ GXULQJ RU WKRGRQWLF W UHDWPHQW
&KORUKH[LGLQH LV DQ DQWLEDFWHULDO DQG DQWLVHSWLF
DJHQWWKDWKDYHEHHQXVHGZLGHO\LQGHQWLVWU\,WKDV
EHHQQRWHG WREHHIIHFWLYH IRUSODTXHFRQWURO DQG
JLQJLYLWLVZLWKRXWGHYHORSLQJ UHVLVWDQWRUJDQLVPV
LQ WKHRUDO I ORUD,WZDV VWDWHG WKDW VXEMHFWZKR
XVHGFKORUKH[LGLQHJOXFRQDWHIRUVHFRQGV WZLFH
DGD\ FDQPDLQWDLQJLQJLYDOKHDOWK FRPSDUHG WR
RQHZKRGLGQRWJDUJOHPRQWKVDIWHURUWKRGRQWLF
WUHDWPHQW7KHSUHYLRXVFOLQLFDO WULDOVKRZHGWKDWD
FKORUKH[LGLQHJOXFRQDWHUHGXFHGWKHIRUPDWLRQ
RISODTXHDERXWLQ¿UVWGD\VDQGLQGD\V  
*UHHQWHDLVRQHRIQDWXUDOLQJUHGLHQWWKDWFDQEHXVHG
IRUPRXWKULQVHWRUHGXFHSODTXHDFFXPXODWLRQ
6HYHUDOVWXGLHVKDYHVXJJHVWHGWKDWJUHHQWHDFDWHFKLQV
LQKLELWSHULRGRQWDOSDWKRJHQVDQGWKHGHVWUXFWLRQRI
SHULRGRQWDOWLVVXH*UHHQWHD¶VFDWHFKLQLQKLELWVWKH
JURZWKRIPorphyromonas  gingivalis  DQGWKHDGKHUHQFH
RIP.  gingivalisRQWRKXPDQEXFFDOHSLWKHOLDOFHOOV
  
,QI ODPPDWLRQGXH WRSODTXH DFFXPXODWLRQ FRXOG
EHDVVHVVHGE\DVSDUWDWHDPLQRWUDQVIHUDVH $67
FRQFHQWUDWLRQLQJLQJLYDOFUHYLFXODUÀXLG*&)  
$67LVRIWHQXVHGDVDQLQGLFDWRUWRPDUNPHWDEROLF
FKDQJHV LQSHULRGRQWDO WLVVXH6LQFHWKLVHQ]\PHLV
QRUPDOO\FRQ¿QHGWRWKHF\WRSODVPWKHLQFUHDVHLQ
LWVH[WUDFHOOXODU OHYHOV LVFRQVLGHUHGWREHDVLJQRI
LQFUHDVHGFHOOQHFURVLV3UHYLRXVVWXG\DVVXUHG
WKDW$67DFWLYLW\LQ*&)DVDQLQGLFDWRURIJLQJLYDO
LQI ODPPDWLRQ18  7KHREMHFWLYH RI WKLV VWXG\ZDV
FRPSDULQJWKHHIIHFWRIJUHHQWHDDQGFKORUKH[LGLQH
JOXFRQDWHRQ$67DFWLYLW\LQ*&)LQSDWLHQWXQGHUJRLQJ
RUWKRGRQWLFWUHDWPHQWZLWKPRODUEDQG
  
METHODS
  
$QH[SHULPHQWDOGHVLJQZDVFRQGXFWHGLQDGXOW
VXEMHFWV7KH\ZHUH UDQGRPL]HG LQWR WZRJURXSV
JUHHQWHDQ DQGFKORUKH[LGLQHJOXFRQDWHQ 
$67DFWLYLW\ZHUHPHDVXUHGEHIRUHEDQGLQVHUWLRQ
DQGGD\VDIWHUEDQG LQVHUWLRQ7KH IROORZLQJ
LQFOXVLRQFULWHULDZHUHXVHGJRRGRUDOK\JLHQH
JRRGSHULRGRQWDOKHDOWK¿UVWPRODUWHHWKSURELQJ
GHSWKYDOXHVQRWH[FHHGLQJPPQRWWDNHQDQWL
LQÀDPPDWRU\GUXJV LQ WKHPRQWKEHIRUH WKHVWXG\
QR UDGLRJUDSKLFHYLGHQFHRIFDULHVSHULDSLFDO
SDWKRORJ\RUURRWUHVRUSWLRQDQFKRUDJHW\SH$7KH
*&)RIPRODUVDPSOLQJZDVSHUIRUPHGDIWHULVRODWLQJ
WKHDUHDZLWKFRWWRQUROOVDQGDLUGULHG7KHFROOHFWLRQ
RI*&)ZDVGRQHEHIRUHEDQGLQVHUWLRQGD\VDQG
GD\VDIWHUEDQGLQVHUWLRQ7KH*&)ZDVFROOHFWHGXVLQJ
PPîPP:KDWPDQQ00¿OWHUSDSHULQVHUWHG
PPLQWRWKHJLQJLYDOFUHYLFHVDQGOHIWIRUVHFRQGV
,PPHGLDWHO\DIWHUFROOHFWLRQ LWZDVWUDQVIHUUHGLQWR
P/WXEHDQGNHSWLQ&WHPSHUDWXUHDW0DNPDO
7HUSDGX,PXQRHQGRNULQRORJL8QLYHUVLWDV,QGRQHVLD
  
7KH$67DFWLYLW\ZDVPHDVXUHGZLWKVSHFWURSKRWRPHWHU
%,25$'6PDUW6SHF9H,WDO\ZLWKDVSDUWDWH
DPLQRWUDQVIHUDVH)6'*.&UHDJHQW/RI*&)
DQG/UHDJHQWZHUHPL[HGIRUWKHDVVD\RI$67
DFWLYLW\GHWHUPLQDWLRQ7KHDEVRUEDQFHZDVPHDVXUHG
DWQPDWDQGPLQXWHV6366SURJUDPZDVXVHG
IRUGDWDDQDO\VLV(DFKGDWDVHWZDVWHVWHGIRUQRUPDOLW\
ZLWKWKH.ROPRJRURY6PLUQRYWHVW$RQHZD\DQGWZR
ZD\$129$ZHUHXVHGWRDVVHVVWKH$67DFWLYLW\RQ
GLIIHUHQWPHDVXUHPHQWWLPHDQGWKHGLIIHUHQFHEHWZHHQ
JUHHQWHD¶VDQGFKORUKH[LGLQHJOXFRQDWH¶VJURXSV
  
RESULTS
  
0HDQDQGVWDQGDUGGHYLDWLRQVKRZHG WKDW WKHGDWD
ZDVQRUPDOZLWK.ROPRJRURY6PLUQRYWHVW7KH$67
DFWLYLW\LQWKHJUHHQWHD¶VJURXSVZHUH8O
EHIRUHEDQGLQVHUWLRQ8OGD\VDIWHU
EDQGLQVHUWLRQ8OGD\VDIWHUEDQG
LQVHUWLRQ7KHUHVXOWVVKRZHGVLJQL¿FDQWGLIIHUHQFH
RI$67OHYHOVEHWZHHQEHIRUHEDQGLQVHUWLRQDQG
GD\VDIWHUEDQG LQVHUWLRQ LQ WKHJUHHQ WHD¶VJURXSV
p7KH$67DFWLYLW\ LQ WKH FKORUKH[LGLQH
JOXFRQDWH¶VJURXSVZHUH8OEHIRUHEDQG
LQVHUWLRQ8OGD\VDIWHUEDQGLQVHUWLRQ
8OGD\VDIWHUEDQGLQVHUWLRQ7KHUH
ZDVQRVLJQL¿FDQWGLIIHUHQFHVRI$67OHYHOVEHWZHHQ
EHIRUHEDQGLQVHUWLRQGD\VDQGGD\VDIWHUEDQG
LQVHUWLRQ LQ WKHFKORUKH[LGLQHJOXFRQDWH¶VJURXSV
p 7KHWHVWVZHUHSHUIRUPHGXVLQJRQHZD\
$129$7KHUHZDVQRVLJQL¿FDQWGLIIHUHQFHEHWZHHQ
HDFKJURXSVZLWKWZRZD\$129$p!
  
  
DISCUSSION
  
$67LVDQLQWUDFHOOXODUF\WRSODVPLFHQ]\PHWKDW LV
UHOHDVHGH[WUDFHOOXODUO\XSRQFHOOGHDWK,WVDFWLYLW\
LQWKHH[WUDFHOOXODUHQYLURQPHQWFDQEHFRQVLGHUHGDV
DQLQGLFDWRURIFHOOQHFURVLV$67DFWLYLW\KDVEHHQ
PRQLWRUHG LQ WKHJLQJLYDO FUHYLFXODUÀXLGGXULQJ
SHULRGRQWDOLQÀDPPDWLRQRURUWKRGRQWLFWUHDWPHQW
6DPSOHVRI WKLV VWXG\ZHUH*&)RQEDQGHG ILUVW
PRODUZLWKDQFKRUDJHZDVW\SH$7KLVDQFKRUDJHLV
DPD[LPDODQFKRUDJH7KHXVHRIWKLVDQFKRUDJHWR
DYRLGWKHFRQIXVLRQRI$67DFWLYLW\EHFDXVHRI WKH
WRRWKPRYHPHQWFDQLQFUHDVHWKH$67DFWLYLW\
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7KH UHVXOWV VKRZHGVLJQLILFDQWGLIIHUHQFHRI$67
OHYHOVEHWZHHQEHIRUHEDQG LQVHUWLRQDQGGD\V
DIWHUEDQGLQVHUWLRQLQWKHJUHHQWHD¶VJURXSVp
3UHYLRXVVWXGLHVVXJJHVWHGWKDWJUHHQWHD¶VFDWHFKLQ
KDV D SUHYHQWLYH HIIHFW DJDLQVW WKH GHYHORSPHQW
RISHULRGRQWDOGLVHDVH7KLV VWXG\VKRZHG WKDW
JUHHQWHD¶VFDWHFKLQFRXOGGHFUHDVHWKH$67DFWLYLW\
*UHHQ WHDZDV D SRSXODU GULQN LWV FRPSRQHQWV
VXFKDV FDWHFKLQKDGDSUHYHQWLYH HIIHFW DJDLQVW
FDQFHUGHYHORSPHQWDQGFDUGLRYDVFXODUGLVHDVH LQ
H[SHULPHQWDO DQGHSLGHPLRORJLF VWXGLHV6HYHUDO
in   vitro VWXGLHV KDYH VXJJHVWHG WKDW JUHHQ WHD¶V
FDWHFKLQVVXFKDVHSLJDOORFDWHFKLQJDOODWH (*&J
LQKLELWSHULRGRQWDOSDWKRJHQVDQGWKHGHVWUXFWLRQRI
SHULRGRQWDOWLVVXH
  
7KHUHZDVQRVLJQLILFDQWGLIIHUHQFHRI$67OHYHOV
EHWZHHQEHIRUHEDQGLQVHUWLRQGD\VDQGGD\VDIWHU
EDQGLQVHUWLRQLQWKHFKORUKH[LGLQHJOXFRQDWH¶VJURXSV
p +RZHYHUWKH$67OHYHOVWHQGWRGHFUHDVH
DIWHUJDUJOLQJZLWKFKORUKH[LGLQHJOXFRQDWH7KHUHZDV
QRVLJQL¿FDQWGLIIHUHQFHRI$67OHYHOFRXOGEHFDXVHG
WKDWEHIRUHWKHSDWLHQWVJDUJOHZLWKPRXWKULQVHWKH\
EUXVKHGWKHLUWHHWKZLWKWRRWKSDVWHFRQWDLQLQJVRGLXP
ODXU\OVXOSKDWH&KORUKH[LGLQHLVDFDWLRQLFDQGIRUPV
VDOWVRIORZVROXELOLW\ZLWKDQLRQVUHVXOWLQJLQDUHGXFHG
DQWLPLFURELDOHIIHFW6XFKDQDQLRQLFLVVRGLXPODXU\O
VXOSKDWHZKLFKLVXVHGDVDGHWHUJHQWLQWRRWKSDVWH
&DWHFKLQLQJUHHQWHDPD\QRWEHDIIHFWHGE\WKHHIIHFW
RI WRRWKSDVWHFRQWDLQLQJVRGLXPODXU\OVXOSKDWH7R
WKHEHVWRIRXUNQRZOHGJHQRUHVHDUFKDVVHVVLQJWKH
UHODWLRQVKLSEHWZHHQJUHHQWHDDQGVRGLXPVXOSKDWH
ODXU\O7KHUHIRUHIXUWKHUUHVHDUFKQHHGVWREHGRQHIRU
VKRZLQJWKHLUUHODWLRQVKLS+RZHYHUSUHYLRXVVWXGLHV
VXJJHVWHGWKDW WKHXVHRIFKORUKH[LGLQHPRXWKULQVH
FDQEHEHQH¿FLDOWRRUWKRGRQWLFSDWLHQWVLQPDLQWDLQLQJ
EHWWHURUDOK\JLHQH5HGXFHGSODTXHUHWHQWLRQLQWKRVH
SDWLHQWVZKRXVHWKHFKORUKH[LGLQH1
  
7KLVLQYHVWLJDWLRQFRUURERUDWHVWKDWDQLQÀDPPDWRU\
SURFHVVWDNHVSODFHGXULQJDSSOLFDWLRQRIPHFKDQLFDO
IRUFH WR WHHWK$OWKRXJK WKLV LQI ODPPDWLRQZDV
FRQVLGHUHGUHODWLYHO\DVHSWLFDGGLWLRQDOLQÀDPPDWLRQ
VXFKDV WKDW LQGXFHGE\SODTXHDFFXPXODWLRQPXVW
EH DYRLGHGGXULQJRUWKRGRQWLF WUHDWPHQW7KHUH
ZDVQRGLIIHUHQFHEHWZHHQJUHHQ WHD¶VJURXSVDQG
FKORUKH[LGLQH JOXFRQDWH¶V JURXSVZLWK WZRZD\
$129$p!7KLVLQYHVWLJDWLRQVKRZHGWKDWXVH
RIJUHHQWHDZDVDVHIIHFWLYHDVFKORUKH[LGLQHJOXFRQDWH
LQUHGXFLQJ$67OHYHOVUHODWHGWREDQGHG¿UVWPRODUVLQ
DGROHVFHQWVXQGHUJRLQJRUWKRGRQWLFWUHDWPHQW
  
2UWKRGRQWLFDSSOLDQFHVKLQGHUSODTXHUHPRYDOIURP
WKHDFWLRQVRIEUXVKLQJPDVWLFDWLRQDQG VDOLYDU\
I ORZ0RXWKULQVHFRXOGEHXVHGGXULQJ WKHDFWLYH
SKDVHRIRUWKRGRQWLFWUHDWPHQWWRUHGXFHWKHEDFWHULDO
SODTXHDFFXPXODWLRQWKHUHE\LPSURYLQJWKHJLQJLYDO
FRQGLWLRQVDQGSRVVLEO\UHGXFLQJWKHLQFLGHQFHRIFDULHV
DQGSHULRGRQWDOGLVHDVHLQWKHVHSDWLHQWV0RXWKULQVH
VKRXOGEHXVHGDGMXQFWLYHO\IRURUWKRGRQWLFSDWLHQWV
ZKRKDYHGLI¿FXOW\PDLQWDLQLQJSODTXHFRQWUROE\
PHFKDQLFDOPHDQVDORQH+RZHYHU WKHVHSDWLHQWV
VKRXOGEH UHPLQGHG WKDW WKHPRXWK ULQVH DUHQRW
VXEVWLWXWHVIRUWKRURXJKEUXVKLQJDQGLQWHUSUR[LPDO
FOHDQLQJ
  
  
CONCLUSIONS
  
7KHFRQFOXVLRQV IRU WKLV UHVHDUFK WKDW WKHUHZDV
VLJQL¿FDQWGLIIHUHQFHRI$67OHYHOVEHWZHHQEDVHOLQH
EDQGLQVHUWLRQDQGGD\VDIWHUEDQGLQVHUWLRQLQWKH
JUHHQWHDJURXS7KLVVWXG\VKRZHGWKDWJUHHQWHD¶V
FDWHFKLQFRXOGGHFUHDVH WKH$67EDVHOLQHDFWLYLW\
EHIRUHEDQGLQVHUWLRQXQWLOGD\VDIWHUEDQGLQVHUWLRQ
7KHUHZDVQRVLJQLILFDQWGLIIHUHQFHRI$67OHYHOV
EHWZHHQEHIRUHEDQGLQVHUWLRQDQGGD\VDIWHUEDQG
LQVHUWLRQ7KLV LQYHVWLJDWLRQVKRZHGWKDW WKHXVHRI
JUHHQWHDZDVDVHIIHFWLYHDVFKORUKH[LGLQHJOXFRQDWH
LQUHGXFLQJ$67OHYHOVUHODWHGWREDQGHG¿UVWPRODUVLQ
DGROHVFHQWVXQGHUJRLQJRUWKRGRQWLFWUHDWPHQW
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